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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
| June, 2020

BPHE-106/PHE-06 : THERMODYNAMICS AND

STATISTICAL MECHANICS

Time: 2 Hpurs Maximum Marks : 50

Note: (i) All questions o,ré compulsory, but
internal choices are given.

(i) You can use a calculator.

-(iii) Symbols have théir usual meanings..

-(iv) The maorks for each question are

indicated against it.

P.T.O.
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1. Answer any three parts : ‘ 5 each

()

(b)

(©

CY

Calculate the temperature at which TOoOt
mean square speed of nitrogen molecules

exceeds their most probable speed by

200 ms™!, my, = 28kg kmol™!,

Two litres of an ideal gas at a pressure of
5 atm. expands adiabatically to four times
its initial volume. -Calculate the work done
by the gas. It is giv_én thaty =14,

State  Kelvin-Planck and Clausius
statements of the second law of
thermodynamicé. Show that these two

statements are equivalent.
Establish the relation between

thermodynamic probability and entropy.

Discuss its importance.
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(¢) The van der Waals’ equation for one mole

of a real gas is :
9 (v -b)=RT
P+W( —-b) =

Obtain expressions for critical
temperature, critical pressure and critical

volume.

2. The partition function for an ideal gas made up

of N indistinguishable particles is : 5

A [2nkaT TNQ

N =W h2

Using this expression, obtain Sackur-
Tetrode equation in terms of de-Broglie
wavelength.

Or

Write mathematical form of first law of

thermodynamics. When one mole of a perfecf

P.T.O.
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gas 1s made to undergo quasi-static adiabatic

expanston, show that : 1+4

TVI-l = &

3. Attempt any fwo parts :

4.

S(a)

(b)

(c)

Define degree of freedom of a molecule.
Write its general formula. Calculate the

degrees of freedom for a single atom. 2+1+2

Define mean free path of a molecule.
Obtain an expression of mean free path

when only one molecule is in motion. 1+4

With the help of a schematic diagram,
describe the construction of a platinum
resistance thermometer. Write any two

principal merits of it. 4+1

(a) Establish Clausius-Clayperon equation. 5
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(b) Water boils at 101°C at a pressure of
78.8 cm of Hg. If 1 g water occupies 1601

em3 on evaporation, calculate the latent
heat of steam : Take J = 4.2x107erg cal™!

and g = 980 cm s72. 5

Or

i

Using Maxwell's . relation, obtain the
" expressions of first and second energy
equations. Hence, from first energy equation

show that for one mole of a van der Waals’ gas
au a |
el == 6+4
(6\7 }T V2

What is Gibbs paradox ? Obtain Sackur-Tetrode
equation for entropy. How can Gibbs paradox

be resolved ? 2+6+2

P.T.O.



(a)

(b)
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Or
Obtain an expression for adiabatic lapse
rate. 5
Derive an expression for Bose-Einstein

condensation temperature - 5

- NP3
° 2nmkg | 2612V
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1. Tt &7 il & = S TIF 5
(F) o8 awq Wfiwfas s e W
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() senhE Whww R T ®
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(p+%}(V-b)=RT
wifdw a4, HidE N TE Hias EaT
?q S A= SIS

2. N afadm woi aeh omedl W % Wi

AT .5

7. = VN (2rnmkgT 3N/
NN h2
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e Wi W= FiE

P.T.0.
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P.T.0.
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maﬁ‘lﬁqﬁvwﬁawmﬂn

%ﬁq(g-g)'r=% g & f3+4
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